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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a liquid raw material supply device 
for CVD 

which is cost effective and is capable of reducing the dimensional differences 
occurring in the individual differences of the liquid raw material supply 
device and improving the reproducibility of the supply condition and 
atomization condition of liquid raw material. 

SOLUTION: This liquid raw material supply device includes a capillary 31a as 
a raw material soln. supply section to be internally supplied with the liquid 
raw material, a capillary insertion section 31 into which the capillary 31a is 
inserted, an atomizing gas supply section 32 of a cylindrical and converging 
shape which is disposed to enclose the outer periphery of the capillary 
insertion section 31 and is supplied with an atomizing gas for atomizing the 
liquid raw material into the spacing between itself and the capillary insertion 
section 31 and a cylindrical shielding gas supply section 33 which is disposed 
to enclose the outer periphery of the atomizing gas supply section 32 and is 
supplied with a shielding gas for cooling and shielding the capillary 31a, the 
capillary insertion section 31 and the atomizing gas supply section 32 to the 
spacing between itself and the atomizing gas supply section 32. The capillary 
31a is attachably and detachably and exchangeably inserted into the capillary 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The capillary tube insertion section in which the capillary tube and this capillary tube as a raw 
material solution feed zone by which a liquid raw material is supplied to the interior are inserted, The 
periphery of this capillary tube insertion section is surrounded, and it is prepared, and narrows the point 
in tubed [ by which the atomize gus for atomizing said liquid raw material is supplied to the clearance 
between said capillary tube insertion sections ]. The atomize gus feed zone of **, It comes to provide the 
tubed shielding gas feed zone by which the shielding gas which encloses the periphery of this atomize 
gus feed zone, is formed, and cools and shields said capillary tube, said capillary tube insertion section, 
and said atomize gus feed zone is supplied to the clearance between said atomize gus feed zones, said 
capillary tube - attachment and detachment — the liquid feeding equipment for CVD characterized by 
being inserted in said capillary tube insertion section exchangeable. 

[Claim 2] Liquid feeding equipment for CVD according to claim 1 characterized by the bore of said 
capillary tube being 50 micrometers - 150 micrometers. 

[Claim 3] Liquid feeding equipment for CVD according to claim 1 or 2 characterized by what the 
pressure type liquid pump for carrying out pressurization liquid sending possesses said liquid raw 
material for in said capillary tube. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages oaused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid feeding equipment for CVD with which the 
thin film deposition system which forms oxide ingredients, such as oxides superconductors, on abase 
material with chemistry gaseous-phase vacuum deposition (henceforth a CVD method) is equipped. 
[0002] 

[Description of the Prior Art] In recent years, oxides superconductors, such as for example, a Y-Ba-Cu- 
O system, a Bi-Sr-calcium-Cu-0 system, and a Tl-Ba-calcium-Cu-0 system, are discovered for critical 
temperature (Tc) as oxides superconductors higher than liquid nitrogen temperature (about 77 K). And 
researches various for the purpose which uses these oxide superconductivity objects for fields, such as a 
power cable, a magnet, an energy storage, a generator, medical equipment, and a current lead, are 
advanced. As one of the manufacture approaches of such oxides superconductors, the approach of 
forming an oxide superconductivity thin film on a base material front face by thin film means forming, 
such as chemistry gaseous-phase vacuum deposition (CVD method), is learned. The oxide 
superconductivity thin film formed by this kind of thin film means forming has large critical current 
density (Jc), and demonstrating the outstanding superconduction property is known. Moreover, the CVD 
method which performs organometallic compounds, such as a metal complex and a metal alkoxide, as a 
raw material also in a CVD method has a quick membrane formation rate, and it is observed as a means 
which can form the thicker film in a short time. 

[0003] As a raw material compound usually used in the manufacture approach of the oxides 
superconductors by such CVD method beta-diketone compound, a cyclopentadienyl compound, etc. of 
each element which constitute an oxide superconductivity object are used. To manufacture of the oxides 
superconductors of a Y-Ba-Cu-0 system The organometallic complex raw material (MO raw material) 
of Y (thd)3, Ba (thd)2 or Ba(thd)2 and phen2, and Cu(thd)2 grade etc. is used (thd=2, 2 and 6, 6- 
tetramethyl - 3, 5-heptane dione). Although these organometallic complex raw materials are solid raw 
materials at a room temperature and by heating at 200-300 degrees C shows a high sublimation property 
Although presentation control is difficult since sublimation effectiveness is greatly influenced by the 
purity of a raw material, surface area change of the preparation raw material accompanying heating 
time, etc. The complex raw material of these solid-states was melted to organic solvents, such as a 
tetrahydrofuran (THF), isopropanol, toluene, and a jig rim (2, 5, 8-TORIOKISO nonane), and was used 
as a liquid raw material. 

[0004] Heating evaporation is further carried out with a carburetor, these liquid raw materials are sent 
into a reaction chamber with carrier gas so that it may mention later, a chemical reaction is produced 
within this reaction chamber, and the target Y-Ba-Cu-0 system oxides superconductors can be obtained 
by making a resultant deposit on the front face of the base material installed in the reaction chamber. By 
the way, when what dissolved the organometallic complex raw material in the organic solvent was used 
as a liquid raw material for CVD, the liquid feeding equipment for CVD had become a problem. 
[0005] As a manufacturing installation of oxides superconductors equipped with the conventional liquid 
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feeding equipment for CVD used for manufacture of the above oxides superconductors The undiluted 
solution feeder which sends this raw material solution to the liquid feeding equipment for CVD while 
storing a liquid raw material, The liquid feeding equipment for CVD which sprays the sent liquid raw 
material into a carburetor, The sprayed liquid raw material is made to evaporate and the outline 
configuration is carried out from the carburetor which supplies this material gas in a CVD reactor while 
considering as material gas, and the CVD reactor made to deposit on the radical of the shape of a tape 
which had supplied material gas heated. 

[0006] As the ** liquid feeding equipment above-mentioned [ CVD ], the thing of Japanese Patent 
Application No. No. 143738 [ nine to ] is proposed by in vention-in-this -application persons. The tubed 
raw material solution feed zone by which, as for this liquid feeding equipment for CVD, a liquid raw 
material is supplied to the interior, The periphery of this raw material solution feed zone is surrounded, 
and it is prepared, and narrows the point in tubed [ by which the atomize gus for atomizing the above- 
mentioned liquid raw material is supplied to the clearance between the above-mentioned raw material 
solution feed zones ]. The atomize gus feed zone of **, Surround the periphery of this atomize gus feed 
zone, and it is prepared. It is the thing of 3 detonator structures by which an outline configuration is 
carried out from the tubed shielding gas feed zone by which the shielding gas which cools and shields 
the above-mentioned raw material solution feed zone and the above-mentioned atomize gus feed zone is 
supplied to the clearance between the above-mentioned atomize gus feed zones. This liquid feeding 
equipment for CVD is glass, the junction unification of the atomize gus feed zone and shielding gas feed 
zone which constitute this equipment is mutually carried out in the upper limit section, and the above- 
mentioned raw material solution feed zone is joined to these in one. According to the liquid feeding 
equipment for, CVD of such a configuration, a liquid raw material with the high vapor pressure which 
uses THF etc. as a solvent is comparatively stabilized inside a carburetor, and continuation supply is 
possible. 

[0007] In order to manufacture long oxides superconductors using the manufacturing installation of 
oxides superconductors equipped with such conventional liquid feeding equipment (liquid feeding 
equipment of raw material solution feed zone one apparatus) Spray into a carburetor the liquid raw 
material which sent the liquid raw material from the undiluted solution feeder in the raw material 
solution feed zone of the liquid feeding equipment for CVD, and was sent in this feed zone, the this 
sprayed liquid raw material is made to evaporate within a carburetor, it considers as material gas, and 
this material gas is supplied in a CVD reactor. It is made to run a tape-like base material in a CVD 
reactor with this, and long oxides superconductors are obtained by heating the base material of the shape 
of this tape further, and making a resultant deposit on a base material. 
[0008] 

[Problem(s) to be Solved by the Invention] However, it sets to the conventional liquid feeding 
equipment for CVD. Since the optimal bore of a raw material solution feed zone changes with amount of 
supply of a liquid raw material, in case it is membrane formation of an oxide superconductivity thin film 
Some kinds of liquid feeding equipments with which the bores of a raw material solution feed zone 
differ beforehand are prepared. Whenever it changed the amount of supply of a liquid raw material, the 
liquid feeding equipment which has the raw material solution feed zone which has the optimal bore was 
chosen, and when the bore of a raw material solution feed zone was unsuitable, it had to exchange the 
whole liquid feeding equipment, and was uneconomical. Moreover, conventional liquid feeding 
equipment was difficult to produce the thing of the same dimension completely, since it is handmade 
glassware, and since not only the tube diameter of a raw material solution feed zone but the tube 
diameters of an atomize gus feed zone or a shielding gas feed zone differed delicately, the supply 
situation of a liquid raw material changed for every equipment, and it had the problem that the 
repeatability of the supply situation of a liquid raw material and a atomization situation was bad. 
Therefore, when oxides superconductors were manufactured using the manufacturing installation of the 
oxides superconductors equipped with conventional liquid feeding equipment and liquid feeding 
equipment was exchanged, there was a problem that a good oxide superconductivity thin film was not 
obtained with sufficient repeatability according to the dimension error resulting from the individual 
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difference of this equipment. 

[0009] This invention is made in view of the above-mentioned situation, and it is economical, the 
dimension difference resulting from the individual difference of liquid feeding equipment can be 
reduced, and it aims at offering the liquid feeding equipment for CVD which can improve the 
repeatability of the supply situation of a liquid raw material, and a atomization situation. 
[0010] 

[Means for Solving the Problem] The capillary tube as a raw material solution feed zone with which a 
liquid raw material is supplied to the interior in invention according to claim 1, The periphery of the 
capillary tube insertion section in which this capillary tube is inserted, and this capillary tube insertion 
section is surrounded, and it is prepared, and narrows the point in tubed [ by which the atomize gus for 
atomizing the above-mentioned liquid raw material is supplied to the clearance between the above- 
mentioned capillary tube insertion sections ]. The atomize gus feed zone of **, It comes to provide the 
tubed shielding gas feed zone by which the shielding gas which encloses the periphery of this atomize 
gus feed zone, is formed, and cools and shields the above-mentioned capillary tube, the above- 
mentioned capillary tube insertion section, and the above-mentioned atomize gus feed zone is supplied 
to the clearance between the above-mentioned atomize gus feed zones, the above-mentioned capillary 
tube - attachment and detachment - the liquid feeding equipment for CVD characterized by being 
inserted in the above-mentioned capillary tube insertion section exchangeable was made into the 
solution means of the above-mentioned technical problem. 

[001 1] Moreover, in invention according to claim 2, the liquid feeding equipment for CVD according to 
claim 1 characterized by the bore of the above-mentioned capillary tube being 50 micrometers - 150 
micrometers was made into the solution means of the above-mentioned technical problem. Moreover, in 
invention according to claim 3, the liquid feeding equipment for CVD according to claim 1 or 2 
characterized by what the pressure type liquid pump for carrying out pressurization liquid sending 
possesses the above-mentioned liquid raw material for in the above-mentioned capillary tube was made 
into the solution means of the above-mentioned technical problem. 
[0012] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the liquid feeding equipment for CVD 
of this invention is explained using a drawing. \ Drawing 1 shows an example of the manufacturing 
installation of oxides superconductors equipped with the liquid feeding equipment for CVD concerning 
this invention. The outline configuration of the manufacturing installation of these oxides 
superconductors is carried out from the liquid feeding equipment 30 for CVD, the undiluted solution 
feeder 40, the carburetor 50, and the CVD reactor 60. 

[0013] Capillary tube 3 la as a raw material solution feed zone by which a liquid raw material is supplied 
to the interior as liquid feeding equipment 30 is shown in drawing 3 from drawing 2 , It narrows the 
point in tubed [ which was prepared by surrounding the periphery of the capillary tube insertion section 
3 1 in which capillary tube 3 la is inserted, and the capillary tube insertion section 3 1 ]. The atomize gus 
feed zone 32 of **, An outline configuration is carried out from the tubed shielding gas feed zone 33 
prepared by surrounding the periphery except the point of this atomize gus feed zone 32. 
[0014] The liquid raw material 34 with which capillary tube 3 la is sent in from the undiluted solution 
feeder 40 is supplied to the interior. As an example of the dimension of capillary tube 3 la, an outer 
diameter is about 375 micrometers and a bore is 50 micrometers - about 150 micrometers as several 10 
micrometers - about hundreds of micrometers and a more desirable bore. 

[0015] the above capillary tube 31a of a configuration - attachment and detachment — it is inserted in 
the capillary tube insertion section 31 exchangeable. The capillary tube insertion section 31 is for 
guiding capillary tube 3 la into the atomize gus feed zone 32. As for the bore of the point of the capillary 
tube insertion section 3 1, it is desirable that it is a value near the outer diameter of capillary tube 3 la. As 
an example of the dimension of the capillary tube insertion section 3 1 in case the outer diameter of 
capillary tube 3 la is 375 micrometers, it considers as the bore of 380 micrometers - about 390 
micrometers, and the outer diameter of about 425-475 micrometers. Capillary tube 31a inserted into 
such the capillary tube insertion section 3 1 is connected with the undiluted solution feeder 40 mentioned 
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later. 

[0016] it is the liquid which stores temporarily the liquid raw material 34 supplied to the center section 
of this capillary tube 31a ~ it is desirable that the ball (illustration abbreviation) is formed, it is this 
liquid - the bore of a ball is larger than the bore of liquid feed hopper 3 lb of the upper part of capillary 
tube 3 la, or lower liquid feed hopper 3 lb, and it is continuously sent in at a tip, the liquid raw material 
34 sent in from the undiluted solution feeder 40 collecting, it is such liquid - when the ball is formed, 
air bubbles etc. are liquid even if air bubbles etc. are mixing into the liquid raw material 34 - since it 
comes floating to the oil level of the liquid raw material 34 collected on the ball, it can prevent reaching 
even at a tip. 

[0017] Since several 10kg/cm2 ****** is needed in order to send the liquid raw material 34 in capillary 
tube 31a which has the above bores of several 10 micrometers - about hundreds of micrometers, it is 
desirable that the pressure type liquid pump 35 for carrying out pressurization liquid sending of the 
liquid raw material 34 sent in from the undiluted solution feeder 40 into capillary tube 3 la is connected 
to liquid feed hopper 3 lb through communication trunk 35a. If such a pressure type liquid pump 35 is 
formed, pressurization liquid sending of the liquid raw material 34 can be carried out by several 
100kg/cm2. The undiluted solution feeder 40 mentioned later is connected to this pressure type liquid 
pump 35 through a communication trunk 41 . 

[0018] The atomize gus for atomizing the liquid raw material 34 above-mentioned [ the atomize gus 
feed zone 32 ] to the clearance between the capillary tube insertion sections 3 1 is supplied. The atomize 
gus source of supply 36 is connected to the upper part of the atomize gus feed zone 32 through MFC36a 
for atomize gus, and it is constituted so that atomize gus can be supplied in the atomize gus feed zone 
32. If the example of the atomize gus used here is specified, they will be argon gas, gaseous helium, 
nitrogen gas, etc. 

[0019] While the shielding gas feed zone 33 cools capillary tube 31a, the capillary tube insertion section 
3 1 , and the atomize gus feed zone 32, the shielding gas for shielding a nozzle 37 is supplied to the 
clearance between the atomize gus feed zones 32. The taper section 38 which projects in the method of 
outside is formed in the downward part from the center section of the shielding gas feed zone 33. 
Moreover, the shielding gas source of supply 39 is connected to the upper part of the shielding gas feed 
zone 33 through MFC39a for shielding gas, and it is constituted so that shielding gas can be supplied in 
the shielding gas feed zone 33. If the example of the shielding gas used here is specified, they will be 
argon gas, gaseous helium, nitrogen gas, etc. 

[0020] This liquid feeding equipment 30 consists of glass etc., the junction unification of the atomize 
gus feed zone 32 and the shielding gas feed zone 33 which constitute this equipment 30 is mutually 
carried out in the upper limit section, and the capillary tube insertion section 3 1 is further joined to these 
in one. And the nozzle 37 is constituted from the point of the atomize gus feed zone 32, and the point of 
capillary tube 3 la by the liquid feeding equipment 30 of this example. The point of the atomize gus feed 
zone 32 is projected more slightly than the point of the shielding gas feed zone 33, and is about 1mm as 
a wire extension LI here, for example. Moreover, the point of the atomize gus feed zone 32 is projected 
from the point of the capillary tube insertion section 31, and is about 3mm as a wire extension L2 here, 
for example. On the other hand, the tip of capillary tube 3 la to insert is adjusted in **lmm to the point 
of the atomize gus feed zone 32 (+ is the case where the tip of capillary tube 31a projects from the point 
of the atomize gus feed zone 32, and - is the case where the tip of capillary tube 3 la has withdrawn from 
the point of the atomize gus feed zone 32). 

[0021] Although the liquid raw material 34 will reach delivery 31c of capillary tube 31a with the above 
liquid feeding equipments 30 of a configuration if atomize gus is sent into the atomize gus feed zone 32 
with constant flow while feeding the liquid raw material 34 with constant flow in capillary tube 31a 
from liquid feed hopper 3 lb Since atomize gus flows from the tip of the atomize gus feed zone 32 of the 
outside at this tip In case it blows and comes out of delivery 3 lc, the liquid raw material 34 can be 
immediately atomized by the above-mentioned atomize gus, and can supply continuously the liquid raw 
material 34 of the shape of Myst of a constant rate in a carburetor 50. Moreover, if shielding gas is sent 
into the shielding gas feed zone 33 with constant flow with this, since the atomize gus feed zone 32, the 
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capillary tube insertion section 31, and capillary tube 3 la will be cooled, it can prevent that the flowing 
liquid raw material 34 is also cooled and this liquid raw material 34 evaporates the inside of this 
capillary tube 3 la on the way. It is the outside at the tip of the atomize gus feed zone 32, and since 
shielding gas flows from the tip of the upper shielding gas feed zone 33, it can prevent the perimeter of a 
nozzle 37 being shielded by this shielding gas, and the material gas which the liquid raw material 34 
evaporated within the carburetor 50 adhering to a nozzle 37, and becoming a solid-state raw material 
and re-depositing further again. 

[0022] The undiluted solution feeder 40 is connected with the communication trunk 41 equipped with 
MFC41a for liquid raw materials through communication trunk 35a equipped with the pressure type 
liquid pump 35, and it is in such capillary tube 31a of liquid feeding equipment 30. That these 
communication trunks 35a and 41 excelled [ that ] in the chemical resistance of the pipe to which the 
coat of the inside was carried out with the fluororesin is used. The undiluted solution feeder 40 
possesses a stowage container 42 and the source 43 of pressurization, and the liquid raw material 34 is 
contained inside the stowage container 42. That the stowage container 42 excelled [ that ] in the 
chemical resistance of a carboy etc. is used. The above-mentioned source 43 of pressurization can 
discharge now the liquid raw material 34 which pressurized the inside of a stowage container 42 and 
was filled in the stowage container 42 with constant flow to a communication trunk 41 by supplying 
helium gas etc. in a stowage container 42. 

[0023] The liquid raw material 34 contained by the stowage container 42 mixes two or more sorts of 
organic metal compounds, such as an organometallic complex of the configuration metallic element of 
the purpose compound which should form membranes, and a metal alkoxide, so that it may become the 
presentation ratio of the purpose compound, and it dissolves in an organic solvent. If the example of 
these organic metal compounds and an organic solvent is specified the organometallic complex of Y 
(thd)3 and Ba (thd)2 which are used when forming Y-Ba-Cu-0 system oxides superconductors or Ba 
(thd)2 and phen2, and Cu(thd)2 grade (thd=2, 2 and 6, 6-tetramethyl - 3, 5-heptane dione) - and They 
are organic solvents, such as a tetrahydrofuran (THF), isopropanol, toluene, and a jig rim (2, 5, 8- 
TORIOKISO nonane). 

[0024] On the other hand, the container-like carburetor 50 is arranged under the liquid feeding 
equipment 30, a point is contained in this carburetor 50 from the center section of liquid feeding 
equipment 30, and liquid feeding equipment 30 and a carburetor 50 are connected. The heater 51 for 
heating the interior of a carburetor 50 is attached to the periphery section of this carburetor 50, desired 
temperature is made to heat and evaporate the liquid raw material 34 of the shape of Myst sprayed from 
the above-mentioned nozzle 37 at this heater 51, and material gas is obtained. This carburetor 50 is 
connected to the CVD reactor 60 through the duct 53. 

[0025] This CVD reactor 60 has the reaction chamber 61 made from a quartz, and this reaction chamber 
61 is the telescopic thing which closed oblong both ends, and is divided by the base material induction 
62, the reaction generation room 63, and the base material derivation section 64 sequentially from the 
left of drawing 1 R> 1 by the septum (illustration abbreviation). Furthermore, while the introductory 
hole for introducing the tape-like base material 65 into the base material induction 62 is formed The 
derivation hole for deriving a base material 65 is formed in the base material derivation section 64. In 
the periphery section of an introductory hole and a derivation hole In the drawing, although omitted, the 
closure member which closes the clearance between each hole in the condition of passing the base 
material 65, and holds the base material induction 62 and the base material derivation section 64 in the 
airtight condition is prepared. Moreover, the gaseous diffusion section 66 of three square shapes which 
are open for free passage in the reaction generation room 63 is attached in the head-lining section of the 
reaction generation room 63. 

[0026] On the other hand, in the exterior of the CVD reactor 60, the part of the reaction generation room 

63 sides of the base material derivation section 64 is prepared in the wrap heating heater 47 from the 
part of the reaction generation room 63 sides of the base material induction 62, the base material 
induction 62 is connected to the inert gas source of supply 68, and the base material derivation section 

64 is connected to the oxygen gas source of supply 69, respectively. Moreover, the duct 53 connected 
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with the carburetor 50 of material gas is connected to the gaseous diffusion section 66. The heating 
means (illustration abbreviation) for preventing that material gas serves as the liquid raw material 34, 
and deposits is formed in the perimeter of this duct 53. In addition, in the middle of the duct 53, to a 
part, multipoint connection of the oxygen gas source of supply 54 is carried out, and it is constituted so 
that oxygen gas can be supplied in a duct 53. 

[0027] Moreover, the exhaust pipe 70 is formed in the pars basilaris ossis occipitalis of the above- 
mentioned CVD reactor 60, it connects with the pressure adjuster 72 equipped with the vacuum pump 
71, and the gas inside the CVD reactor 60 can be exhausted now. Furthermore, the base material 
conveyance device 75 which consists of the tension drum 73 and the winding drum 74 for rolling round 
the base material 65 which passes through the inside of the CVD reactor 60 is formed in the side side of 
the base material derivation section 64 of the CVD reactor 60. Moreover, the base material conveyance 
device 78 which consists of the tension drum 76 and the sending-out drum 77 for supplying a base 
material 65 to the CVD reactor 60 is formed in the flank side of the base material induction 62. 
[0028] Next, in delivery and a reaction chamber 61, an oxide superconductivity thin film is formed for 
the material gas which made the liquid raw material 34 evaporate using the manufacturing installation of 
the oxide superconductivity object equipped with the liquid feeding equipment constituted as mentioned 
above on the tape-like base material 65 at a reaction chamber 61, and the case where oxides 
superconductors are manufactured is explained. 

[0029] In order to manufacture oxides superconductors using the manufacturing installation shown in 
drawing 1 , tape-like a base material 65 and the liquid raw material 34 are prepared first. Although a 
long thing can be used for this base material 65, its thing which comes to cover the interlayer made from 
the ceramics on the top face of a heat-resistant metal tape with a low coefficient of thermal expansion 
especially is desirable. As a component of the above-mentioned heat-resistant metal tape, metallic 
materials and alloys, such as silver, platinum, stainless steel, copper, and Hastelloy (C276 grade), are 
desirable. Moreover, except the above-mentioned metal tape, the tape which consists of various 
ceramics, such as various glass tapes or a mica tape, etc. may be used. Next, the ingredient which 
constitutes the above-mentioned interlayer has desirable ceramics, such as YSZ (yttrium fully stabilized 
zirconia), SrTi03, MgO and aluminum 203 with the coefficient of thermal expansion near [ metal ] the 
coefficient of thermal expansion of an oxide superconductivity object, and LaA103, LaGa03, YA103, 
Zr02, and it is desirable to use that in which the crystal stacking tendency was ready as much as 
possible also in these. 

[0030] Next, the liquid raw material 34 for making a CVD reaction generate oxides superconductors can 
mix two or more sorts of organic metal compounds, such as an organometallic complex of the 
configuration metallic element of the purpose compound which should form membranes, and a metal 
alkoxide, so that it may become the presentation ratio of the purpose compound, and what was dissolved 
in organic solvents, such as THF, can be used for it. If such a liquid raw material 34 is prepared, it will 
fill to the stowage container 40. 

[003 1] If the base material 65 of the shape of an above tape is prepared, while sending this in with 
predetermined passing speed from the base material induction 62 according to the base material 
conveyance device 78 in a reaction chamber 61, it will roll round on the winding drum 74 of the base 
material conveyance device 75, and the base material 65 in the reaction generation room 63 will be 
further heated to predetermined temperature at the heating heater 47. In addition, before sending in a 
base material 65, it is desirable to eliminate unnecessary gas, such as air in a reaction chamber 61, by 
sending in in a reaction chamber 61 by making inert gas into purge gas from the inert gas source of 
supply 68, operating a pressure adjuster 72 to coincidence, and extracting the gas inside a reaction 
chamber 61, and to wash the interior. 

[0032] If a base material 65 is sent in in a reaction chamber 61, oxygen gas in a reaction chamber 61 
from the oxygen gas source of supply 69 Delivery, Furthermore, the liquid raw material 34 is sent on the 
pressure type liquid pump 35 through a communication trunk 41 from a stowage container 42 by the 
source 43 of pressurization, and MFC41a. The liquid raw material 34 is fed in capillary tube 31a by 
about 0. 1-l.Oml/minute in rate with this pressure type liquid pump 35. While sending atomize gus into 
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this and coincidence with a flow rate 200 - 300ccm extent at the atomize gus feed zone 32, shielding gas 
is sent into the shielding gas feed zone 33 by the flow rate of about 200-300 cc. Moreover, a pressure 
adjuster 72 is operated to coincidence and the gas inside a reaction chamber 61 is exhausted. Under the 
present circumstances, the temperature of shielding gas is adjusted so that it may become room 
temperature extent. Moreover, it adjusts at the heater 51 so that the internal temperature of a carburetor 
50 may turn into optimum temperature of the raw material with the highest evaporation temperature of 
the above-mentioned raw materials. What has a bore according to the amount of supply of the liquid raw 
material 34 as capillary tube 31a used here is beforehand inserted in the capillary tube insertion section 
3 1 . Moreover, it has, when changing the amount of supply of the liquid raw material 34, and some kinds 
of capillary tube 3 la from which a bore differs is prepared. 

[0033] Then, the liquid raw material 34 reaches at the tip of capillary tube 31a, and since it is 
immediately atomized by the atomize gus which flows from the atomize gus feed zone 32 in case it 
blows and comes out of delivery 31c after this, the liquid raw material 34 of the shape of Myst of 
constant flow is continuously supplied in a carburetor 50. And the liquid raw material 34 of the shape of 
Myst supplied to the interior of a carburetor 50 is heated at a heater 51, is evaporated, and serves as 
material gas, and this material gas is further supplied to the gaseous diffusion section 66 continuously 
through a duct 53. At this time, it adjusts with the above-mentioned heating means so that the internal 
temperature of a duct 53 may turn into optimum temperature of the raw material with the highest 
evaporation temperature of the above-mentioned raw materials. Moreover, actuation which supplies 
oxygen gas from the oxygen gas source of supply 54, and mixes oxygen in material gas is also 
performed at this time. 

[0034] Next, in the interior of a reaction chamber 61, it moves so that it moves to the reaction generation 
room 63 side, being spread from the gaseous diffusion section 66, and the material gas which appeared 
from the outlet part of a duct 53 in the gaseous diffusion section 66 may pass along the interior of the 
reaction generation room 63, may subsequently move near the base material 65 and may be drawn in the 
flueing tubing 70. Therefore, material gas can be made to be able to react by the top-face side of the 
heated base material 65, and an oxide superconductivity thin film can be made to generate. By carrying 
out predetermined time continuation and performing the above membrane formation actuation, the 
oxides superconductors 80 equipped with the oxide superconductivity thin film by which the 
membraneous quality of desired thickness was stabilized on the base material 65 can be obtained. 
[0035] Moreover, when changing the amount of supply of the liquid raw material 34 and capillary tube 
31a attached previously does not have the bore according to the amount of supply after modification, 
capillary tube 3 1 a can be easily exchanged by removing capillary tube 31a attached previously from the 
capillary tube insertion section 3 1 , and inserting in the capillary tube insertion section 3 1 capillary tube 
3 la which has a bore according to the amount of supply after modification. Thus, after exchanging 
capillary tube 3 la, an oxide superconductivity thin film can be formed like an above-mentioned 
approach. 

[0036] If it is in the liquid feeding equipment (liquid feeding equipment of a raw material solution feed 
zone exchange mold) 30 of an operation gestalt capillary tube 3 la as a raw material solution feed zone - 
attachment and detachment ~ by having been attached exchangeable When changing the amount of 
supply of the liquid raw material 34, what is necessary is to exchange only capillary tube 31a according 
to the amount of supply after modification, and it is not necessary to prepare some kinds of liquid 
feeding equipments with which the bores of a raw material solution feed zone therefore differ like 
before, and is economical. Moreover, according to this liquid feeding equipment 30, the part for which it 
is exchanged according to modification of the amount of supply of the liquid raw material 34 requires 
only capillary tube 31a. Since the thing same about capillary tube insertion section 31a, the atomize gus 
feed zone 32, or the shielding gas feed zone 33 can be used Compared with the case where it exchanges 
the whole liquid feeding equipment like before, the dimension difference resulting from the individual 
difference of liquid feeding equipment can be reduced, and the supply situation and atomization 
situation of a good liquid raw material are acquired with sufficient repeatability according to all the 
amount of supply. Therefore, according to the manufacturing installation of the oxides superconductors 
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equipped with such a liquid raw material solution feeder 30, a good oxide superconductivity thin film 
can be manufactured with sufficient repeatability. In the above-mentioned operation gestalt, although the 
case where the manufacturing installation of oxides superconductors was equipped with the liquid 
feeding equipment for CVD of this invention was explained, you may prepare for the thin-film- 
fabrication equipment which manufactures a thin film not only with the manufacturing installation of a 
superconductor but with a CVD method. 
[0037] 

[Example] (Example 1) Using the manufacturing installation of the oxides superconductors of drawing 1 
equipped with the liquid feeding equipment of the raw material solution feed zone exchange mold 
shown in drawing 2 , it is the following, and the oxides superconductors of a Y-Ba-Cu-0 system were 
made and produced. The liquid raw material which dissolved in the THF solution what mixed Y (thd)3, 
Ba (thd)2, and Cu (thd)2 by the mole ratio Y:Ba:Cu=1.0:2.4:3.3 as a liquid raw material was stored in 
the stowage container. This liquid raw material was supplied to the pressure type liquid pump by the 
source of pressurization, and the liquid minute amount MFC, and the liquid raw material was further 
supplied to the capillary tube by part for speed-of-supply/of 0.2ml from this pressure type liquid pump. 
While sending Ar into this and coincidence with the flow rate 300 - lOOOccm extent as atomize gus at 
the atomize gus feed zone, Ar was sent into the shielding gas feed zone by the flow rate of about 100 cc 
as shielding gas. That whose bore is 50 micrometers as the above-mentioned capillary tube was used. 
[0038] The liquid raw material which could feed the liquid raw material good to the capillary tube, and 
was fed by the capillary tube by the above actuation could be supplied to the constant-rate continuation 
target in die carburetor as a Myst-like liquid raw material, and the material gas (CVD gas) which this 
liquid raw material evaporated further was also able to be supplied to the constant-rate continuation 
target at the reaction chamber. Temperature of the carburetor at this time and CVD gas transport tubing 
was made into 230 degrees C. 800 degrees C, the reactor internal pressure of 5 torrs, and the oxygen gas 
flow rate from an oxygen gas source of supply were set as a part for 50-100ml/whenever [ base material 
passing speed / in a reaction chamber / of 1 .Om/hour /, and base material stoving temperature ], the oxide 
superconductivity thin film of a Y-Ba-Cu-0 system with a thickness of 0.4-0.5 micrometers was 
continuously formed on the base material, and oxides superconductors were obtained, as a base material 
here - a lotus - what formed the YSZ (yttrium fully stabilized zirconia) plane orientation interlayer by 
the ion beam assistant sputtering method on TEROTEPU (0.02cm in width-of-face [ of 1cm ] x die- 
length - 30cmx thickness) was used. 

[0039] (Example 1 of a comparison) The oxides superconductors of a Y-Ba-Cu-0 system were produced 
like the above-mentioned example 1 except using the manufacturing installation of the oxides 
superconductors which it replaced with the liquid feeding equipment of a raw material solution feed 
zone exchange mold, and were equipped with the liquid feeding equipment of conventional raw material 
solution feed zone one apparatus. 

[0040] Ag coating was performed for the oxides superconductors of the shape of a tape acquired in the 
example 1 and the example 1 of a comparison with the sputtering system to the central part side of an 
oxide superconductivity object, respectively, and the electrode of Ag was further formed in the both- 
ends side, respectively, and after Ag coating, in the pure oxygen ambient atmosphere, heat treatment 
was performed at 500 degrees C for 2 hours, and it considered Ss the test portion. And when these 
samples were cooled to 77K by liquid nitrogen and the critical current density (Jc) of each sample was 
measured on condition that external magnetic field 0T (tesla), both the oxides superconductors obtained 
in the example 1 and the oxides superconductors obtained in the example 1 of a comparison were able to 
secure 3.0x105 A/cm2 (77K, 0T). 

[0041] (Example 2) Only the capillary tube with a bore of 100 micrometers was exchanged and the 
oxides superconductors of a Y-Ba-Cu-0 system were produced like the above-mentioned example 1 
except having changed into a part for 0.6ml/the speed of supply of the liquid raw material supplied to a 
capillary tube from a pressure type liquid pump. 

(Example 2 of a comparison) It exchanged the whole liquid feeding equipment equipped with the raw 
material solution feed zone with a bore of 100 micrometers, and the oxides superconductors of a Y-Ba- 
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Cu-0 system were produced like the above-mentioned example 1 of a comparison except having 
changed into a part for 0.6ml/the speed of supply of the liquid raw material supplied to a raw material 
solution feed zone from a pressure type liquid pump. 

[0042] Ag coating was performed for the oxides superconductors of the shape of a tape acquired in the 
example 2 and the example 2 of a comparison with the sputtering system to the central part side of an 
oxide superconductivity object, respectively, and the electrode of Ag was further formed in the both- 
ends side, respectively, and after Ag coating, in the pure oxygen ambient atmosphere, heat treatment . 
was performed at 500 degrees C for 2 hours, and it considered as the test portion. And when these 
samples were cooled to 77K by liquid nitrogen and the critical current density (Jc) of each sample was 
measured on condition that external magnetic field 0T (tesla), the oxides superconductors obtained in 
the example 2 of a comparison were 1.0x105 A/cm2 (77K, 0T), and the fall of critical current density 
was accepted rather than the oxides superconductors obtained in the example 1 of a comparison, and 
they were understood that the repeatability of a superconduction property is also bad. On the other hand, 
the oxides superconductors obtained in the example 2 were 2.5x105 A/cm2 (77K, 0T), the value near the 
value of the critical current density of the oxides superconductors obtained in the example 1 is acquired, 
and oxides superconductors with a good superconduction property were able to obtain them with 
sufficient repeatability. 

[0043] The speed of supply of a liquid raw material is changed in the 0. 1 -1 .0ml range for /. (Example 3) 
And the liquid raw material sent from the stowage container like the example 1 is fed in a capillary tube 
with a pressure type liquid pump except exchanging only capillary tubes according to the amount of 
supply after modification. The liquid raw material furthermore fed by this capillary tube was supplied in 
the carburetor as a Myst-like liquid raw material, and it investigated about the supply situation to the 
capillary tube of the liquid raw material at this time, and the atomization situation to a carburetor. When 
changing the speed of supply of a liquid raw material, and the capillary tube which has a bore according 
to the amount of supply after modification was chosen and only capillary tubes were exchanged, the 
amount of supply of a liquid raw material has realized the supply situation and atomization situation of a 
good liquid raw material altogether in the 0.1-1 .0ml range in which it is part for /. The amount of supply 
(a part for ml/) of a liquid raw material and the bore (micrometer) of the capillary tube used at the time 
of each amount of supply are shown in the following table 1 . 
[0044] 
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[0045] 

[Effect of the Invention] if it is in the liquid feeding equipment for CVD of this invention as explained 
above ~ a capillary tube - attachment and detachment - when changing the amount of supply of a 
liquid raw material by having been attached exchangeable, what is necessary is to exchange only 
capillary tubes according to the amount of supply after modification, and it is not necessary to prepare 
some kinds of liquid feeding equipments with which the bores of a raw material solution feed zone 
therefore differ like before, and is economical. Moreover, since according to the liquid feeding 
equipment for CVD of this invention the part for which it is exchanged according to modification of the 
amount of supply of a liquid raw material requires only a capillary tube and can use the same thing 
about the capillary tube insertion section, an atomize gus feed zone, or a shielding gas feed zone 
Compared with the case where it exchanges the whole liquid feeding equipment like before, the 
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dimension difference resulting from the individual difference of liquid feeding equipment can be 
reduced, and the supply situation and atomization situation of a good liquid raw material are acquired 
with sufficient repeatability according to all the amount of supply. 

[0046] moreover, the above-mentioned capillary tube — attachment and detachment - since it is 
attached exchangeable, the target liquid amount of supply can be quickly obtained by being able to 
choose the capillary tube according to the target liquid amount of supply as arbitration, and exchanging 
for the selected capillary tube, moreover, the above-mentioned capillary tube - attachment and 
detachment -- since the capillary tube according to the class of liquid which sends the liquid since it is 
exchangeable can be chosen as arbitration, therefore it can use for supply of all kinds of liquid and 
capillary tubes can moreover be exchanged easily, all kinds of liquid can be supplied quickly. Therefore, 
according to the manufacturing installation of the thin film with which it had the liquid raw material 
solution feeder for CVD of this invention, a good thin film can be manufactured with sufficient 
repeatability. Moreover, in the liquid raw material solution feeder for CVD of this invention, if it is in 
some in which the pressure type liquid pump for carrying out pressurization liquid sending of the liquid 
raw material into a capillary tube was formed, a bore can carry out pressurization liquid sending of the 
liquid raw material good also into the capillary tube which has 50 micrometers - about 1 50 micrometers 
of numbers, and a thin bore. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/22/05 



